Subject 
A23187, inositol phospholipid production 118, 
119 
PMA effects 126 
Acetylcholine 
glutamate agonists and 419 
light-evoked release 92 
rabbit retina 51 
Acrylamide, P pathway 325 
Adaptation, visual neurons 312-14 
Agonists inducing inositol phosphates 
Amacrine cells 
AIlI, membrane depolarizing 440, 441 
density gradients 87, 88 
direction selectivity 90-4 
giant 83 
modules 87 
mosaic 85-9 
scheme 87, 88 
numbers, cat 66 
primate retina 280, 281 
types and numbers 86 
Amacrine cells, catecholaminergic 79-85 
dendritic field 85 
dendritic morphology 82 
diaphorase activity 82, 83 
colocalization 83 
inner nuclear layer 
inner plexiform layer 
distribution 82 
interstitial, axonal field 85, 87 
long range 83, 85 
processes 83, 86 
low density 83 
numbers 83 
morphologies in cat 
numbers 80, 86 
populations and features 
tyrosine hydroxylase 80 
function 81 
Amacrine cells, cholinergic 
area centralis 55, 56 
Caand Cb 51-4, 86 
characteristics 50 
dendritic field 52 
direction selectivity model 
distribution, cat 54-6 


110 


82, 84 
82, 84 


81 


79—81, 86 


50-9 


92, 93 
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Index 


GABA colocalization 57-9 
ganglion cell layer 54, 55 
ganglion cell relationship 90, 91 
inner nuclear layer 55 
input and output 53 
interneurons 50, 51 
long range 51, 85 
plexus 54 
visualization 90 
retinal distribution 51, 52 
staining 55, 56 
starburst 50, 53, 55, 56 
displaced 56, 57 
types 56-8, 86 
immunohistochemistry 57, 58 
Amacrine cells, dopamine in carp 8, 11 
synaptic contacts 36, 37 
Amacrine cells, GABAergic 68, 69, 74-6 
colocalization 75, 77, 78 
features 74 
interneuron numbers 
localization 74-6 
types 74, 86 
Amacrine cells, glycinergic 68-74 
All, cat and rabbit 70-2 
All role 400 
bilaminar morphology 72, 73 
bipolar inputs 71 
DAPI labeling 71-3 
Golgi impregnation 70 
localization 69 
autoradiography 69, 70 
immunohistochemistry 69, 71 
types 69, 70, 86 
misplaced 71, 72 
numbers 69, 86 
photoconversion 73 
selective labeling 71, 72 
topography 71, 89 
distribution 87, 89 
Amacrine cells, 5-HT 59-68 
dendritic field 61, 63 
dendritic morphology 61, 62, 64 
staining types 66, 67 
dendritic overlap 68 
DHT effects 60, 61 


75 
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displaced and misplaced 62—5 Aspartate aminotransferase staining 406 
distinction 63 Aspartate, retinal neurotransmission 417 
ganglion cell layer 63, 65 Astrocytes staining 108 
proportion 62 Autoradiography, glutamate 406 
second arborization 64 

GABA colocalization 60 

ganglion cell layer 65, 66 Behavior, trout development 171 

localization 59, 60 Bicuculline and dopamine release 28, 29 

numbers 61 —86 Bipolar cells 

population 65 anatomy 277 

rod bipolar synapse 68 cone contacts 278 

spatial regularity 68 cone transmission 22 

spiny 67 glutamate 411, 412 

Sl and S2 subtypes 60-2, 86 density, primate 284, 285 
cytotoxic responses 61, 64 diffuse 278, 279 

Staining 59 dopamine effects 21, 22 

synaptic contacts 67 glutamate content and release 413 

type 3 cells 65 amacrine cell transmission 416 

varicosities 62 ganglion cell transmission 416 

Amacrine cells, somatostatin 77 rod 416, 417 

distribution, rabbit 79 M cell input 278, 2; 

features 79 midget 278, 279 

ganglion cell layer 77 rod output synapse 346-8 

numbers 86 depolarizing 348, 349 

Amacrine cells, substance P 76, 77 gain 351, 352 

arborization 77 hyperpolarized 346-8 

GABA colocalization 77, 78 types 277-9 

ganglion cells 77, 78 Black patch 177 

topographic distribution 89 Bruch’s membrane development, teleosts 141, 

types and numbers 86 142, 146, 149, 150 

Amacrine cells, tyrosine hydroxylase, 
topographic distribution 87, 89 
Amacrine cells, vasointestinal polypeptide 76, Calcium 
77 cellentry 106 
rabbit retina 77, 78 dopamine release 26-8 
types and numbers 86 functional role 106 
Ammonium, horizontal cell response 17 phosphoinositide hydrolysis 118 
AMP, cyclic agonist induced 123-5 

developmental pattern 179, 180, 183, 184 retinal culture measurement 120, 123 

diurnal rhythm 183, 186 antagonist effects and time course 124, 

gap junction 24 125 

outer segment disc shedding 183 dose-response 125 

retinal neurotransmission 177-85 PMA effects 127 

retinal pigment epithelium effect 182 Carbon dioxide, retinal surround response 17 

stimulation 16, 17 Carp 

Anatomy, primate 275-88 retinal dopamine cells 3, 5, 6, 8-11 
Animal models 136, 137 spot displacement 15-17 
retinal degeneration 204 Catecholamine cells in fish, density and 
retinitis pigmentosa 204, 205 distribution 5 
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Cell sorting 
fluorescence 253 
retinal transplants 252-4 
size determination 252, 253 
viability test 252, 254 
Cell types 276 see also individual cell types 
Cellular retinaldehyde-binding protein 
(CRALBP) 
flow 376 
properties 371, 372 
visual cycle 372 
Cellular retinol-binding protein (CRBP) 370, 
371 
Cerebellum development and retina in 
trout 171 
Channel concept 316 
flicker-related 318-21 
M and P role 329 
psychophysical evidence 317 
Chiasmata, average 208 
Choline acetyltransferase 
amacrine cell types 57, 58 
immunohistochemistry 51, 52 
Choriocapillary development in fish 157 
Choroid development in teleost 143 
Chromatic adaptation, cone mechanisms 304 


Chromosomal rearrangements, 

identification 205-7 
Chromosome, length of X 209 
Circadian rhythm, outer segment shedding 172 
Circuitry, fish retina 20 
CNS synaptogenesis in fish development 170 
Colocalization 


acetylcholine and GABA in amacrine 
cells 57-9 
dopamine cells in fish 32-4 
GABA and 5-HT in amacrine cells 60 
Color exchange experiment 308 
Color-opponent cells 324 
Color sensation, ordering 324, 325 
Color vision 
models 324 
teleosts 139 
Commission Internationale de L’Eclairage 
(CIE) 317 
Cone 
bipolar cell transmission 411, 412 
chromatic adaptation 304 
chromatic modulation 306 


density, primate 284, 285 
development, teleosts 161 


double 161, 162 
trout 149 


glutamate content and release 408 


horizontal cell transmission 408, 410, 411 


input 304-—7 


differential adaptation 305, 306 


method 307 


silent substitution 306, 307 
spectral sensitivity, M cells 309-11 


visual neurons 


304-8 


mechanisms 304-6 
chromatic adaptation 304-6 
chromatic modulation 306-8 
linear interactions 308, 309 


mosaic units 165 


movement 177, 184 
signal weights 308 
types, spectral data 304 


ultrastructure 162 


Corticotropin-releasing factor, dopamine 
colocalization 32, 33 

Cotransmission, direction selectivity 92-4 

Current source density analysis 442 


averaged profiles 


446 


cat, data 447, 448 
cellular mechanisms 449-52 


computation 444 
data interpretation 
electrodes 443 


448 


fundamentals 442-4 
monkey, data 444—7 
voltage and resistance profiles 445 


Development, teleost 


eye 137-41 see also 


individual regions and fish 


embryonic fissure 
lumina appearance 
rod development 
species differences 
timing 137-9 
ultrastructure 141 
Diacylglycerol 


140 
138, 139 
139, 140 
138 


— 50 


inositol phospholipids 125, 127, 129 


metabolism 105 
second messenger 


102, 105 


468 SUBJECT INDEX 


Diamidino-phenylindole (DAPI), AII amacrine 
labeling 71, 72 
5,7-Dihydroxytryptamine (DHT) 
dopamine cell destruction 8 
5-HT amacrine cells 60, 61, 66, 67 
Direction selective neurons 90 
cholinergic amacrine cells 90, 91 
cholinergic fascicles 90 
cotransmission model 92-4 
dendritic mapping 90, 92 
subunits 93 
Direction selectivity 90—4 
co-transmission 92—4 
mechanism 94 
Diurnal rhythm, teleost eye 136 
Dopamine 
amacrine cell synapses 36 
GABAergic location 37 
AMP role in diurnal cycle 179 
bipolar cell effects 21, 22 
effects and light 20 
GABA release inhibition 26, 27, 30 
calcium dependence 26-8 
ganglion cells 21, 22 
effects in mammals 37 
gap junction 26 
horizontal cells effects 38 
spatial properties 13-21 
interplexiform cell 25 
release 24, 35 
-related events, fish 31 
release and 5-HT 27-30 
retinal cell effects 26 
retinal function roles 34 
rod and cone effects 36 
input modulation 35 
S-potential effects 15, 16 
synaptic transmission 15, 16 
synthesis site 13 
uncoupling effects 35 
Dopamine cells in fish 
centrifugal fibers 12 
colocalization 32—4 
protein kinase C 32 
dendritic morphology 6, 7 
dendritic processes 3 
density, scheme 5 
decrease and size 5 
ratio 7 


fluorescence photomicrographs 4 
GABAergic inhibition 28, 29 
interplexiform 11 
circuitry 12 
literature 13 
morphology 2 
neurotoxin destruction 7, 8 
and retinal growth 8, 9 
outer plexiform layer projections 8, 10, 11 
peptidergic input 11, 12 
spatial distribution 2-7 
synaptic contacts 11 
system arrangements 18, 19 
topography 31, 32 
Dopamine interplexiform cells, light-evoked 
responses 22, 23 
Dopaminergic fiber rings 13 
Dopaminergic regulation, retinomotor 
movements 23, 24 
Dopamine system teleosts 1-39 
Duplex retina 141 


Electroretinogram see also pattern electro- 
retinogram 
area summation 458 
contrast-reversal 434-6 
history 428 
local 441 
current source-sink profiles 449 
waveform 442 
retinal cell populations 430—2 
spatial phenomena 428 
Ellipsosome 
development 185 
light and dark responses 163, 164 
met-Enkephalin, dopamine co-localization 33 
Eye movements, trout 150 


Falck — Hillarp technique 2 
Fixation 237 
Flicker photometry 
composition 320 
flicker detection 322 
M and P cells 318-21 
Forskolin 16 
Founder effect 203 
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GABA see also amacrine cells, receptors biosynthesis regulation 389-93 
acetylcholine co-localization in amacrine axon content 390 
cells 57-9 cell content 390 
calcium-independent release and kinetics 391 
dopamine 26, 27 nerve wave 389 
cone retinomotor movement 23, 24 pinealectomy 390 
dopamine co-localization 33 enzyme activation 393 
dopamine release 30, 31 function 393 
immunoreactivity 108 functional aspects 383-94 
kainate effect 26, 27 ganglion cell 386, 387 
GABA cells, number and age 109 labeling 388, 393 
GABAergic inhibition, dopamine cells 28, 29 light stimulation 385-9 
GABAergic neurons, nature in fish 30, 31 habituation 388 
GAD-immunohistochemistry 75 acuronal development 385 
: optic tectum fate 391, 392 
amacrine layer 75 ‘ " 
: optic tectum and light 388 
Ganglion cells see also M-cell, P-cell structure 385 
biplexiform 284 synaptic vesicles 391 
bipolar cell glutamate 415, 416 Gap junction 
center region subunits 301, 302 


. carp, freeze fracture 13, 14 
color exchange experiment 308 > : 
- particle and dopamine 20 
cone connections 303 


: Gel electrophoresis, pulse-field 220 

contrast function and response 297 : ‘ : 
contrast gain 290 Gene isolation, reverse genetics 218-20 

P and Mcells 291 Gene mapping 207 
contrast reversing grating 296 clinical application 217, 218 
contrast sensitivity 289-95 function 208 
dendritic field diameter 283, 284 RP genes 211 
density 284 identification 218 — 20 

and location 285, 286 location 217, 218 
dopamine effects 21, 22, 25 and nyctalopia 217 

mammals 37, 38 X-linked retinitis pigmentosa 201-13 
glutamate staining 417 Genes 
intensity —response curves 307 cloned human and retina 202 
potential recordings 288 deletions 206, 207 
primate retina 282-4 rd 244, 245 
probability summation 300, 301 retinal damage 244 
receptive field size 298 Genetic counseling 218 
receptor connections 302, 303 Genetic disorders, genes 201-7 
spatial properties 297-302 Glial cells, glutamate uptake 352, 353 
spatial resolution 298 — 300 Glucagon, dopamine colocalization 33 
spectral organisation 302 Glutamate 


visual image sampling 300 agonists and acetylcholine release 419 
X/Y dichotomy in cat 295 antagonists 403-5 


Ganglion cell layer, amacrines 88 cell types using 399 


Gangliosides scheme 420 
biosynthesis 384 histological methods 405 
light 387-9 neurotransmitter 407-17 
localization 384, 385 synaptic channels 342 


SUBJECT INDEX 


removal 342, 343 
voltage dependence 343, 344 
synaptic termination 352-7 

Glycine localization 69 

Goldfish, dopamine cell destruction 8, 9 

G-protein 104, 105 

Grassman’s laws 317, 318 

GTP-binding proteins, inositol phospholipid 
pathway 104, 105 

Guanine nucleotides, inositol phosphate 
hydrolysis 120 


Haloperidol, retinal response to CO, 17 
Horizontal cells 
classification 168 
distinction 169 
gap junction development 150, 154 
glutamate effects in cone 408, 410, 411 
neurotransmitters 169 
affecting 411 
photoreceptor contacts 280 
primate retina scheme 277 
rod output synapse 346-8 
gain 351, 352 


spinules 169 

synaptic contacts 280 
Horizontal cells in fish 

agents affecting 18 

ammonium ion effects 17 

carbon dioxide effects 17 


classes, dye coupling 18, 19 
cone, waveform and dopamine 21 
dopamine effects 13-21 
dopamine and membrane conductance 20 
gap junction particles 13, 14 
and dopamine 20 
lucifer yellow and dopamine 17 
L-type 18, 19 
dopamine effects 20 
receptive field profile 21 
RG type 18, 19 
spatial distribution and dopamine 
S-potential and dopamine 15, 16 
YRB-type 18, 19 
6-Hydroxydopamine, dopamine cell 
destruction 7, 8 
5-Hydroxytryptamine (5-HT, serotonin) see also 


13-20 


receptors, amacrine cells 

analogs 60 

cell culture, localization 107 

cells, number and age 109 

dopamine colocalization 33 

dopamine release stimulation 27, 28, 30 
mechanism 20 

localization, platypus 60 

retinomotor movements 24 


Ibotenic acid, lesioning 325, 326 
Immune privilege 267 
Immunocytochemistry 
glutamate 406, 407 
electron micrograph 409 
Indoleamine-accumulating cells in fish 5 
growth and age 8,9 
retinal distribution 25 
Inner plexiform layer, primate retina 281, 282 
*H-Inositol phosphates 
carbachol stimulation 
elution 117 
separation 117, 118 
Inositol phospholipid hydrolysis 
also phosphoinositide 
age effects 120-2 
agonist-induced and calcium 123-5 
intracellular mobilization 124 
antagonist effects 121 
carbachol stimulation 121, 122 
5-HT stimulation 122 
noradrenaline stimulation 121, 122 
calcium ionophore effects 118, 119 
calcium requirement 118, 128 
cholinergic agonists 120 
fluoride effects 119, 120 
G-protein role 119, 120 
pertussis toxin 119 
GTP analogs effects 119 
GTP-binding protein role 
Miiller cells 122, 123 
receptors related 107 
Inositol phospholipid metabolism 
PMA effects 125-7 
protein kinase C activation 125-8 
staurosporine effects 126, 127 
Inositol phospholipid pathway 102, 103 
agonist induced 110, 111 


117, 118 


101 —29 see 


104, 105 


110 
111 
129 


agonists inducing 
dose dependence 
control mechanisms 
discovery 102 
excitatory amino acids 116 
receptors linked 111-16 
@,-adreno 112, 113 
characteristics 116—20 
5-HT 113, 114 
muscarinic 111-13 
quisqualate 116, 117 
substance P_ 114, 115 
reversibility 128 
substances linked 104 
tachykinin stimulation 
Inositol 1,4,5-triphosphate 
activation 106 
diacylglycerol synergism 106, 107 
metabolism routes 103, 104 
pathway 103 
second messenger role 
and calcium 106 
Interphotoreceptor retinoid-binding protein 
(IRBP) 
flow, visual cycle 376 
properties 372, 373 
Interplexiform cells, dopamine 
light-evoked responses 22, 23 
species distribution 31 
Interplexiform cells, primate retina 281 


114, 115 


105, 106 


Kainate 402 
antagonists 405 
GABA release 26, 27 


Lactate dehydrogenase 
isoenzymes and light adaptation 
teleost eye 163 

Lateral geniculate nucleus 
features 287 
function 287 
retinal projections, primate 

Lens development in teleosts 
stages 143-6 

Light adaptation and dopamine 35 

Linkage analysis 207-13 
computer programs 208 


286, 287 
140 


163, 166 
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genetic heterogeneity 211-13 
retinitis pigmentosa 209, 210 
Luminance flicker sensitivity 318 

Luminous efficiency 317, 318 


Macaque monkey 275 
M-cell 
adaptation 312-14 
chromatic modulation 322, 323 
cone input 305 
contrast discrimination 326 


contrast gain and luminance 312-14 


contrast sensitivity 326, 327 
drifting grating response 310 
dynamics 314-16 
flicker-related channel 
function 326 


heterochromatic flicker response 319, 320 


lesion effects 325, 326 
luminance flicker 321, 322 
non-linearity 315 
of summation 321, 322 
pathways 288 
lesions 325, 326 
phase relationships 
phasic 314 
properties 282—4, 289 
psychophysical tasks 327, 328 
rod input 313, 314 
role 327, 328 
spatial discrimination 326 
spatial transfer functions 299 
spectral sensitivity 309-11, 321 
cone input 309-11 
flicker photometry 321 
spot detection 323, 324 
temporal resolution 314-16 
Type IV 310 
Melatonin 
AMP role in diurnal cycle 
pinealectomy effect 180 
production rhythm 180 
retinal feedback loop 179, 180 
N-Methyl-D-aspartate 401 
antagonists 403, 404 
structures 404 
Mojarra, retinal dopamine cells 


315, 316 


179 


4 


318-21, 329 
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and horizontal cells 11, 18 
Molluscan cardioexcitatory peptide 12 
Miiller cells 146, 148 

enzymes 167 

fibers, teleosts 142 

gap junctions 168 

glial fibrillary acidic protein 167 

glutamate uptake 353-5 

receptors 110 

retinoid-binding proteins 373, 374 

roles 165, 167 

Staining 108, 109 

teleost development 146, 148, 165-8 

visual cycle role 377 
Mullet, retinal dopamine cells 3 
Mutation rate 202, 203 
Myeloid bodies 

development 150, 155, 158 

diurnal cycle 159 

endoplasmic reticulum 160, 178 

function 159 

light and dark effects 160 
Myopia, retinitis pigmentosa 215 


NADP-diaphorase activity 82, 83 
rabbit and rat 84 
Neuropeptide Y, dopamine co-localization 33 
Noradrenaline, stimulation of inositol 
phosphates 111-13 
antagonists 113 
Nyctalopia 216 


Optic tectum development in fish 170 
and retina 171 
Outer plexiform layer 
development, teleosts 145, 150, 154 
dopamine cell projections 8, 10, 11 
Outer segment 
disc shedding 136 
morphogenesis in teleosts 162 
shedding 172-4 
circadian rhythm 172, 173 
onset 173 
reason for 174 


Pattern electroretinogram 427-61 


amplitude 437 
area dependence 458 
cellular mechanisms 449-52 
contrast dependence 453, 454 
current flow locations 448 
current source density analysis 441 —52 
depth distribution, flash 447 
ganglion cell degeneration 433 
hue dependence 460 
intraretinal 447 
depth 440, 441 
linear and non-linear components 435 
local luminance response 432-6 
luminance effects 452, 453 
M-wave 437 
origins 429, 437-52 
pattern characteristics 429 
pattern reversal 432 
receptive field size 430, 431 
retinal cell populations 430-2 
retinal eccentricity 458, 459 
scotopic threshold response 437, 438 
cell origin 451 
spatial frequency 456-9 
spatial tuning 432-6 
sustained positive threshold response 439 
and b-wave 439, 440 
temporal frequency 454-6 
P-cells 
adaptation 312-14 
chromatic modulation 322, 323 
chromatic sensitivity 293, 294 
color contrast 294 
color sensitivity surround 311, 312 
color space 324, 325 
cone input 303-9 
cone weightings 310 
response histograms 307, 309 
cone signals 292, 293 
contrast gain and luminance 312-14 
contrast sensitivity 291, 326, 327 
double-duty hypothesis 328 
dynamics 314-16 
flicker-related channels 318-21, 329 
heterochromatic flicker response 319, 320 
lesion effects 325, 326 
luminance flicker 321, 322 
pathways 288 
lesions 325, 326 
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phase relationships 315, 316 
properties 282—4, 289 
psychophysical tasks 328, 329 
receptive fields 292, 294 
rod input 313, 314 
role 328, 329 
spatial discrimination 326 
spatial transfer functions 299 
spot detection 323, 324 
surround, color sensitivity 311, 312 
mixed cone input 312 
temporal resolution 314-16 
tonic 314 
Peptides, fish olfactory bulb 12 
Phagosomes 160 
count, developing trout 173, 181, 184 
light effects 173, 181 
outer segment shedding 172-4 
rod and cone 174 
48-Phorbol-12-myristate-13-acetate (PMA) 
inositol phosphate production 125, 126 
and calcium 127, 128 
*H-Phosphoinositide pool separation 116, 117 
Phospholipase C 103 
receptor activation 107, 108 
toxins affecting 104 
Photometric system requirements 317, 318 
Photopigment, teleost 139 
Photoreceptor output synapse 338-60 
scheme 339 
Photoreceptors, types, macaque 276 see also 
individual cells 
Physiology, primate retina 288—316 
Pigment granule function 176, 177, 186 
Pineal gland 
development, teleost 140 
sensitivity 140, 141 
Potassium and dopamine release 28, 29 
Probability summation 300 
Protein kinase C 
activation 105 
diacylglycerol effect 125, 127 
discovery 102 
dopamine colocalization 34 
inhibition 127 
phosphoinositide metabolism 125-8 
role 105 
sites of action 106 
Psychophysics 


OCPRR—EE 


M-cells 327, 328 
P-cells 328, 329 
and physiology 316—27 
spatial transfer 294, 295 


Rat, RCS, inherited disorder 137 
Receptor, a-adreno 
inositol phospholipid pathway 112, 113 
antagonists 113 
noradrenaline effect 111-13 
Receptor, dopamine 
blockade 16 
horizontal cells 17 
Receptor, GABA, photoreceptor synapse 
effects 357 
Receptor, glutamate 
classification 401-3 
APB 402, 403, 418 
KA 402, 418 
NMDA 401, 419 
QQ 402, 419 
photoreceptor synapse effects 358-60 
Receptor, glycine 70 
Receptor, 5-HT 
CNS types 30 
inositol phospholipid pathway 111, 113, 114 
antagonist effects and potency 114 
Receptor, inositol phospholipid linked 104 
Receptors, muscarinic, inosito! phospholipid 
linked 111, 112 
affinity constants 112 
agonists affecting 111-13 
carbachol 112, 113 
5-HT effects 112 
noradrenaline effects 112 
Receptors, quisqualate, inositol phospholipid 
pathway 111, 115, 116 
antagonists 116, 117 
stimulation 116 
Receptors, substance P, inositol phosphate 
pathway 111, 114, 115 
spantide inhibition 115 
stimulation 115 
Regeneration 374 
Restriction fragment length 
polymorphisms 202, 203 
Retinal cultures 
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PGP localization 107, 108 gene frequency 201 
primary 107-10 gene identifying 201-13 
Retinal pigment epithelium — photoreceptor animal models 204, 205 
complex ontogeny 135—72 see also candidates 201-3 
individual cell types chromosomal rearrangements 205-7 
AMP role 177-85 deletions 206, 207 
apical membrane _ 157, 158 heterogeneity tests 211-13 
basal membrane 141, 142, 149, 150 linkage analysis 207-13, 219 
unfoldings 157 linkage disequilibrium 203 
brain optic centres 170-3 gene mapping 197, 198 
Bruch’s membrane 141, 142, 146, 149, 150 application 217, 218 
cone outer segments 145 histopathology 199, 200 
dark adapted 150, 156 myopia 215 
differentiation 185 prevalence, UK and USA 200, 201 
diurnal rhythms 172-85 severity 213 
dyad 146, 148 tapetal reflex 214, 215 
ellipsoids 146 variation 211, 212 
ellipsosome 163, 164 clinical 213-17 
extracellular matrix 158 X-linked cone-rod 215, 216 
guanine nucleotides 150 X-linked congenital stationary night 
horizontal cells, gap junction 150, 154 blindness 216, 217 
ion flows 157 ' Retinoid-binding proteins 370-4 
lateral membranes 157 Retinoid translocation and visual cycle 375 
lens development 143 all-trans-Retinol 
microtubules 147 discovery and role 364 
mitochondria 143, 146, 147 flow, visual cycle 376 
movements 150, 153 11-cis-Retinol dehydrogenase 366, 367 
Miiller cells 146, 148, 165-8 all-trans-Retinol dehydrogenase 365, 366 
myeloid bodies 150, 155, 158 Retinol isomerase 366, 367 
myoids 146 Retinomotor movements 174—7 
outer plexiform layer 145 cAMP levels 24 
outer segment discs 143, 145 circadian 23 
phagocytosis role 158 cone 23 
pigment granule function 160 cytoskeleton 183, 184 
retinal feedback loop 179, 180 developmental patterns 175, 181, 184 
rod and cone differentiation 150, 151 dopaminergic regulation 23, 24 
rod and cone spacing 150, 152 duplex retina 176 
rod position 150, 155 light responses 175, 176 
rod shaped pigment granules 143, 144 measurement 175 
subsurface membranes 147, 162, 185 pigment granules 176, 177 
synaptic connections 168—70 role 174, 175 
triad 146, 148 space utilization 177 
ultrastructure 141 —72 teleost development 136, 150, 153, 172 
visual cells 161-5 Retinyl ester 
Retinal surface area 139 CoA role 369 
Retinitis pigmentosa, X-linked 197-221 synthesis, enzymes 367-9 
clinical characteristics 198 —200 Retinyl ester hydrolase 367 
definition 197 Retinyl ester synthase 367 
disorders 199 Retinyl palmitate hydrolase 369, 370 
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Reverse genetics 218—20 
Rod 
contraction 184 
development in teleosts 
161 
glutamate content and release 412 
bipolar cell transmission 413 
horizontal cell transmission 412, 413 
tip shedding 160 
Rod outer segment, disc development, 
teleosts 143, 145, 150, 156 
Rod output synapse 
bipolar cells 346-8 
gain 351, 352 
glutamate role 343, 344 
horizontal cells 346-8 
gain 351, 352 
input — output relation 339-41 
implications 349-52 
light responses 340, 341 
non-linearity 341-6 
presynaptic regulation 357-60 
signal clipping 344, 345 
transmitter release 357-60 
voltage relation 350 


139, 140, 150—5, 


Second messenger see also inositol phospholipid 


production 102-4 
Serotonin see 5-HT 
Silent substitution experiments 307, 312 
Sodium halides, inositol phospholipid 
production 120 
Somatostatin, dopamine colocalization 33 
Spectral sensitivity in teleosts 139 
Stain 
diamidino-phenylindole (DAPI) 51, 52 
Fast Blue 244, 258 
fluorescence 257, 258 
GFAP 108 
Golgi 55 
low toxicity 264 
Lucifer Yellow 6, 56 
Nuclear Yellow 72 
vimentin 108 
Substance P, dopamine colocalization 33 


Synaptic transmission see also rod output 
photoreceptor 339 
scheme 338 


Tapetal reflex, retinitis pigmentosa 214, 215 
Teleost, dopamine system 1-39 
Telodendria 168 
Transplants, retinal 229-69 
allografts 254-6 
anterior chamber 230, 231 
CNS 268 
donor cell identification 255, 257, 258 
fluorescent labeling 257, 258 
radiolabeling 257 
donor-related issues 260, 262—4 
extraocular 268 
genetically damaged 244, 245 
degenerative changes 245, 246 
growth 245, 247 
photoreceptor degeneration 245, 247 
graft function 264 
host reaction 260, 262, 263 
host-related issues 264-8 
immunological tolerance 231 
intraretinal 232-45 
cell death 239 
dissociated cells 239, 240 
into functional retina 232, 233 
light damage 235, 237-9 
microvilli 239, 240 
Miiller cell 239, 240, 242 
outer nuclear layer formation 244, 258 
outer segments 238, 239 
overgrowth 235, 236 
photoreceptor nuclear profiles 237, 239 
rod cell clusters 239, 241, 242 
rod cell rosettes 239, 242 
rod development 235, 236 
rod loss 244 
synapse formation 239, 243 
vascularization 237, 238 
lens 266 
location 265, 266 
Long-Evans 231, 233, 234 
modalities 
cell populations and sorting 252-4 
dissociated cells 239, 240, 248, 249, 258 
retinal layers 249-52 
gelatin cover 249 
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inner zone survival 249, 251 Vimentin 
neuroblastic cells 249, 250 immunoreactivity 109 
tissue fragments 245, 248 Miller cell staining 108, 109 
xenografts 255, 256 Visual cycle 
neural 230 enzymes, activities 367 
neuron replacement 258 —60 physiology 374, 375 
photoreceptor replacement 259 reaction scheme 365 
posttransplantation survival 262, 264 retinoid translocation 375-7 
rejection suppression 267 
retinal ganglion cell 260, 261 
retinal pigment epithelium replacement Yeast artificial chromosome cloning 220 
tissue strips 231, 233, 234 
Tyrosine hydroxylase 
dopamine co-localization 33, 34 
localization 80 


